Objective: Specific guidelines for management of cerebrovascular risk in women are currently lacking. This study aims to provide a consensus expert opinion to help make clinical decisions in women with carotid stenosis.
Women have a higher prevalence of stroke than men, with outcomes generally worse than those of men. 1 Stroke accounts for a higher proportion of cardiovascular than coronary heart disease (CHD) in women (while the ratio is opposite for men). Results from previous randomized controlled trials (RCTs) on carotid disease suggested possible differences in the potential benefits and risks of preventive interventions for carotid stenosis between the sexes. However, detailed guidelines and recommendations for stroke prevention and management of carotid stenosis in women are lacking.
This article represents proposals from a multidisciplinary consensus of experts after a thorough review of current scientific evidence and is intended to improve the clinical management of women with carotid stenosis.
METHODS Literature regarding carotid endarterectomy (CEA), carotid stenting (CAS), and medical management for stroke risk reduction in women with carotid stenosis was formally reviewed (details in appendix e-1 on the Neurology ® Web site at www. neurology.org) and a list of recommendations for treatment incorporating evaluations of evidence strength was provided. Using a score system adopted by other organizations, 2 recommendations were rated as Grades of Recommendation Assessment, Development and Evaluation (GRADE) 1 (strong: when benefit clearly outweighs risk and can be accepted with a high degree of confidence) or GRADE 2 (weak: when the benefits and risks are more closely matched and are more dependent on specific clinical scenarios) and divided into 3 level categories: A (high quality), B (moderate quality), and C (low quality). Statements for issues where there was limited evidence were rated as good clinical practice.
The expert panel in carotid stenosis was convened by e-mail contacting experts from the multidisciplinary fields of neurology, stroke services, interventional cardiology, stroke epidemiology, and vascular specialties. Experts have been selected according to demonstrated experience in the subjects under consideration (CEA, CAS, medical management, epidemiology of carotid stenosis) and availability to participate. Using Delphi method, the members of the panel were required to provide agreement for those treatments that have been shown to have sufficient evidence of clinical benefit for treatment of carotid stenosis in women. Recommendations were drafted when agreement among the majority of panelists was reached in accordance with the best-published and most recent evidence. In case of disagreement, issues were reanalyzed and a new version of the document based on most approved suggestions was e-mailed to all panelists. This consensus document (appendix e-2) was done with the understanding that most recommendations are based on limited strength and quality of evidence; nevertheless, these are the experts' opinions for optimal management of carotid stenosis in women after thorough literature review to provide clinicians with a comprehensive set of data. It is clear that such recommendations can change in the future, even though it is unlikely that new data will emerge soon.
This document is divided into 3 major sections:
1. Indications for invasive treatment of carotid stenosis in women 2. Risk factor modifications, including management of periintervention period 3. Medical therapy, including management of peri-intervention period RESULTS Indications for invasive treatment of carotid stenosis in women. Current indications for CEA and CAS in patients with carotid stenosis are based on guidelines supported by multiple RCTs and large series comparing CEA vs medical therapy [3] [4] [5] [6] [7] [8] [9] [10] [11] or CEA vs CAS. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] However, many major carotid RCTs have not been powered to specifically assess outcome in women vs men, mainly because the former were underrepresented. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] 17 Meta-analyses of RCT data comparing CAS and CEA by sex were carried out to overcome these limitations but results were still constrained by large heterogeneity among combined studies. Furthermore, there has never been an RCT comparing modern medical therapy alone to medical therapy 1 CAS or CEA for symptomatic carotid stenosis and RCTs evaluating current medical therapy for asymptomatic carotid stenosis are ongoing.
Carotid surgery (CEA) for symptomatic carotid stenosis in women according to RCTs. The most recent and largest to date RCT comparing CAS and CEA in patients with .50%-99% carotid stenosis, the Carotid Revascularization Endarterectomy vs Stenting Trial (CREST), [18] [19] [20] was designed with prespecified 90% power to detect effect modification by sex in primary endpoint (stroke, death, myocardial infarction [MI]) differences. In CREST, perioperative stroke/death rate after CEA for symptomatic patients was 3.2%. 18 This rate was accepted in this document as the reference for current operative risk and threshold for acceptable perioperative stroke/death rate of carotid revascularization procedures for patients with symptomatic carotid stenosis, stated at ,4% (instead of ,6% as in previous guidelines). In the CEA arm of the CREST, there were no increased periprocedural risks in symptomatic women: composite of stroke/death/MI, 4.0% and 6.1%; stroke, 2.7% and 3.5%; MI, 1.3% and 2.8% for women and men, respectively. 20 Nevertheless, female sex was recognized as a surgical risk factor for symptomatic women undergoing CEA in post hoc subgroup analyses from other previous carotid RCTs comparing CEA to best medical treatment. [23] [24] [25] [26] Combined data from European Carotid Surgery Trial (ECST) and North American Symptomatic Carotid Endarterectomy (NASCET) trials showed that, among 3,157 patients undergoing surgery, the risk of perioperative stroke/death was 8.7% (95% confidence interval [CI] 6.1-11.3) in women vs 6.8% (95% CI 5.3-8.4) in men, resulting in a significantly increased hazard ratio (HR): 1.50 (95% CI 1.14-1.97; p 5 0.004) when comparing women with men. 23 Furthermore, the absolute reduction with surgery in the 5-year cumulative risk of ipsilateral ischemic stroke and any perioperative stroke/death was greater in men (absolute risk reduction [ARR] 11%) and less evident in women (ARR 2.8%). 23 Timing of surgery for carotid stenosis after a TIA or minor stroke seems to be more relevant in women than in men in preventing recurrent stroke. 25 According to post hoc subgroup analyses of pooled data from ECST and NASCET, the benefit from CEA significantly diminished with increasing time from the most recent symptomatic event to randomization and differed by sex (p , 0.001); there was significantly less benefit in women and no change in men with increasing time. This decline in benefit for women occurred irrespective of carotid stenosis severity: even with 70%-99% symptomatic stenosis, there was no benefit if CEA was delayed .2 weeks since randomization. 25 The main determinant of this sex difference was a more rapid decline in the risk of stroke 1 death over time from the last event for women in the medical group (p , 0.001). 25 Combined data from NASCET and the Aspirin and Carotid Endarterectomy trials showed lack of any benefit of delayed (.2 weeks) CEA compared to medical therapy alone for women with moderate (50%-69%) carotid stenosis (ARR 3.0%, p 5 0.94), contrary to men (ARR 10.0%, p 5 0.02). 26 Although a number of major RCTs on CEA and pooled analyses of these may suggest that women with symptomatic carotid stenosis do not benefit from CEA as much as men, these results are mainly based on studies performed about 20 years ago. More recent data from CREST [18] [19] [20] as well as data from many nonrandomized studies are not concordant in reporting a sex-related increased risk of stroke/death from CEA. 27, 28 Pooled analyses also suggested a decline in benefit with treatment delay for women.
Carotid surgery (CEA) for asymptomatic carotid stenosis in women according to RCTs. In CREST, perioperative stroke/death rate after CEA for overall asymptomatic patients was 1.4%. This rate was accepted in this document as the reference for current operative risk and threshold for acceptable perioperative stroke/death rate in carotid revascularization procedures for patients with asymptomatic carotid stenosis, stated at #2% (instead of ,3% as in previous guidelines). In the CREST, asymptomatic women assigned to surgery showed outcomes similar to men: 3.7% composite of stroke/death/MI (vs 3.5% in men), 1.6% stroke (vs 1.3% in men), and 2.1% MI (vs 2.3% in men) during the periprocedural period. No disadvantages in women vs men were found at 4 years. However, statistical power for the subgroups of sex by symptoms and type of treatment might be small to detect differences. 20 Furthermore, the trial, as well as any published carotid RCT, did not have a concurrent medical arm to assess equipoise between revascularization of any type and modern medical therapy for asymptomatic carotid stenosis in women. Previous RCTs investigating the role of CEA for asymptomatic carotid stenosis vs medical therapy alone suggested considerable uncertainty in the benefit from CEA in asymptomatic women, especially in old age. 8, 9, 29 A post hoc subgroup analysis of the Asymptomatic Carotid Atherosclerosis Study (ACAS) showed that sex differences in CEA outcomes were mainly related to higher operative stroke/death risk in women (3.6% women vs 1.7% men), resulting in an inferior relative risk reduction (RRR) in the overall benefit gain from surgery (compared to medical therapy alone) over time with respect to men: 66% RRR 5-year risk of fatal and nonfatal ipsilateral carotid stroke with CEA in men vs 17% RRR in women. 8 However, ACAS was performed in 1994 and the trial had not prespecified sex subgroups for trial analysis, as was indeed preplanned in the Asymptomatic Carotid Surgery 1 Trial (ACST1). In the ACST1, the benefit gain from surgery in women was half (ARR 4.08%) of that achieved in men (ARR 8.21%) at 5 years. 9 At 10 years, a benefit gain from CEA was shown in women up to 75 years of age for nonoperative stroke (8.2%; 95% CI 2.9-13.6), but it was still inferior to that provided by CEA in asymptomatic men of similar ages. 10 A meta-analysis of ACAS and ACST1 data showed a surgical benefit significant in men (odds ratio [OR] 0.49; 95% CI 0.36-0.66) but not in women (OR 0.96; 95% CI 0.63-1.45; pooled interaction p 5 0.01). 29 Data on the overall benefit from CEA in asymptomatic women seem limited, and some guidelines only recommend CEA in asymptomatic women aged 75 years or less. 30 Therefore, asymptomatic women .75 years are least likely to benefit.
Carotid stenting for symptomatic and asymptomatic carotid stenosis in women. CAS was developed as a potential alternative treatment to CEA in patients with severe carotid stenosis at increased operative risk. 2, 31 Conflicting results on the overall risks of CAS in women have been published in RCTs, [12] [13] [14] [15] [16] [17] [18] [19] [20] [32] [33] [34] while large RCTs on asymptomatic carotid stenosis are ongoing. In the CREST, rates of primary periprocedural endpoints for combined symptomatic/asymptomatic patients (stroke/death/MI) after CAS were higher in 455 women (6.8%) than in 807 men (4.3%), although statistical testing was not performed. 20 The rate in CAS women was significantly higher than that achieved in CEA women (HR 1.84, 95% CI 1.01-3.37; p 5 0.047). This sex-specific difference was driven by a higher periprocedural stroke risk in women for CAS than for CEA (5.5% vs 2.2%; HR 2.63; p 5 0.013), while there were no significant differences in men (3.3% vs 2.4%; HR 1.39; p 5 0.26). Sex-specific differences in periprocedural stroke were consistent by symptomatic status. However, the CREST did not find significant sexrelated difference by treatment in primary endpoint rates at 4 years (p 5 0.34). 18, 20 The Stent-Protected Angioplasty vs Carotid Endarterectomy (SPACE) trial including 28% symptomatic women (171 women and 436 men in the CAS group; 167 women and 422 men in the CEA group) showed a nonsignificant increase in the outcome of periprocedural ipsilateral stroke/death for symptomatic women after CAS in subgroup analyses stratified by sex: 8.2% vs 6.4% in women vs men respectively, p 5 0.48, in the CAS arm and 6.0% vs 6.6% in women vs men respectively, p 5 0.85, in the CEA arm. 15 The combined rate of ipsilateral stroke within 2 years plus periprocedural stroke and death was lower in women than in men after either CAS (8.3% vs 9.9%) or CEA (6.7% vs 9.6%). Nevertheless, none of these differences was significant. 14 12, 17, 21 Exploratory analyses of composite outcome (stroke/ death/MI) from ICSS suggested that CAS might have similar risks for both sexes (8.0% in women vs 8.8% in men) but that CEA might be more hazardous in women (7.6% vs 4.2% in women vs men); however, the difference did not reach significance (interaction p 5 0.071). 17 A combined sex-stratified analysis of patient data at 120 days after treatment from the 3 major European RCTs on carotid stenting in symptomatic patients performed by the Carotid Stenting Trialists' Collaboration (CSTC) found that surgical risk was higher in women than in men, whereas risk of stenting was virtually unaffected by sex. 32 A meta-analysis focusing on sex differences in outcomes of CAS vs CEA and including data from the CSTC study, CAVATAS, 33 and CREST for a total of 6,439 patients (1,995 women and 4,444 men) showed that there was no real significant effect of sex on the risks of either CAS or CEA treatment. 34 The pooled risk ratio in women vs men was 1.11 (95% CI 0.87-1.41) after CAS and 1.04 (95% CI 0.77-1.41) after CEA. 34 However, the meta-analysis was weakened by pooling together evaluation of symptomatic and asymptomatic patients and combining periprocedural with 120-day outcomes assessment.
Individual RCTs and meta-analyses of these provided limited and conflicting data for women with carotid stenosis (tables 1 and 2). One of the reasons could be that women have been underrepresented, constituting about 30% of patients in symptomatic trials and about 35% of patients in asymptomatic trials. Indeed, there are data to support the availability of more women to be potentially included in trials than have been: 42.3% of 54,658 carotid procedures (mainly Table 1 Results CEA) 35 and 42.5% of 249,592 carotid procedures (mainly CAS) 36 were performed in women in nonrandomized population studies. The overall low number of enrolled women in carotid trials might be a consequence of low prevalence of carotid stenosis in women, but it is also likely related to delay in diagnosis and withholding treatment. A retrospective study of patients diagnosed with TIA and severe carotid stenosis found that women were less likely to undergo CEA (36.4% vs 53.8% men; p 5 0.004) and treatment was more delayed (p 5 0.004). 37 Nonrandomized studies on women undergoing CEA, CAS, or medical therapy. Variable sex-related effects on CAS and CEA outcomes have been shown according to nonrandomized evidence. Female patients with highgrade asymptomatic carotid artery stenosis might benefit more than male patients when left under medical therapy alone. 38, 39 A retrospective study based on a national database of carotid revascularizations in the United States found that women and men had equivalent rates of periprocedural stroke when undergoing CEA (1.0% vs 1.0%) and CAS (2.7% vs 2.0%). 35 Nevertheless, symptomatic women had a significantly higher rate of periprocedural stroke than symptomatic men (3.8% vs 2.3%; p 5 0.03). In asymptomatic women, rates of periprocedural strokes were significantly higher after CAS than after CEA (p , 0.001). 35 Nationwide US practice with CAS (n 5 31,197) and CEA (n 5 218,395) showed that CAS (OR 1.28; 95% CI 1.03-1.58) and female sex (OR 1.23; 95% CI 1.04-1.45) were independently associated with in-hospital stroke or death following asymptomatic carotid revascularization. 36 Similarly, a large US analysis using New York and Florida statewide hospital discharge databases showed perioperative CEA advantages over CAS in both symptomatic and asymptomatic women. 22 Compared with CAS, CEA rates in asymptomatic vs symptomatic women were significantly lower for in-hospital mortality (0.3% vs 0.8% and 0.4% vs 3.4%), stroke (1.5% vs 2.6% and 3.5% vs 9.4%), and combined stroke/mortality (1.7% vs 3.1% and 3.8% vs 10.9%). 22 Nevertheless, there are also multiple studies, mainly case series, showing no difference in outcomes between sexes from CEA or CAS, as summarized in table e-1. Recommendations for this section are shown in table 3.
Risk factor modification, including management over the peri-intervention period. The reasons for the periprocedural risk differences between women and men remain speculative. Vascular diseases are more difficult to treat in women, possibly because there are distinct anatomic and pathophysiologic differences in carotid vessels: women have smaller and less compliant arteries than men and carotid plaque texture is different, leading to increased thrombotic risks. 40 Histologic analyses of CEA samples revealed that women were more likely to have more stable plaques, which are less prone to rupture. Moreover, although women have significantly narrower carotid stenoses, men have larger plaque areas. 40, 41 Due to these anatomic differences, carotid technical procedures need to be tailored to arterial anatomy and physiology (patch for CEA, tailored stenting for CAS). 2, 31 Another influencing factor for higher periprocedural risk in women relies on the different risk profiles between women and men. Women undergoing carotid/vascular procedures are usually older, are more often obese, more often have hyperlipidemia, hypertension, or advanced peripheral artery disease, Table 3 Recommendations for indications for invasive treatment of carotid stenosis in women Point 1 Periprocedural risks in women with carotid stenosis
Periprocedural outcome of carotid revascularization in women is affected by comorbid risk profile at the time of operation, inadequate risk factor management, as well as delay of treatment. Grade 1, Level A.
To improve periprocedural care, reduce periprocedural risks, and provide benefit in women, carotid procedures (CEA and CAS) need to be applied in association with better risk factor modification and medical therapy implementation in all women with carotid stenosis. Grade 1, Level A.
Point 2 Symptomatic carotid stenosis in women: CAS vs CEA
There has never been an RCT comparing modern medical therapy alone to medical therapy and CAS or CEA for symptomatic patients with carotid stenosis. CEA is preferred over CAS or medical therapy alone in symptomatic women .70 years with 50%-99% carotid stenosis (NASCET criterion) or lipid-rich plaques that can be completely and safely removed by cervical incision in women who have virgin, nonradiated necks, provided that surgery is performed by experienced surgeons (i.e., with ,4% periprocedural stroke/death risk according to rates of the most recent RCT, CREST). The risks with CAS might overcome those of surgery in these women. Grade 2, Level B.
Point 3 Symptomatic carotid stenosis in women: CAS vs CEA
CAS is preferred over CEA or medical therapy alone in symptomatic women with 50%-99% carotid stenosis (NASCET criterion) having prior recent ipsilateral operation, tracheal stoma, external beam irradiation resulting in fibrosis of the tissues of the ipsilateral neck, or prior cranial nerve injury and lesions that extend either proximal to the clavicle or distal to the C2 vertebral body, provided that the procedure is performed by experienced operators (,4% periprocedural stroke/death risk). Grade 2, Level B.
Point 4 Timing for intervention in symptomatic carotid stenosis in women
In recent neurologically symptomatic women with 50%-99% carotid stenosis, CEA should be applied early, ideally within the first 2-week window since the index event, to provide the highest benefit in stroke prevention. The role of CAS in neurologically acute carotid stenosis in women needs to be established. Grade 1, Level B.
Point 5 Contraindications for revascularization in women with carotid stenosis
For neurologically symptomatic women with stenosis ,50% or asymptomatic ones with stenosis ,60% diameter reduction, optimal medical therapy is indicated. There are no data to support either CAS or CEA in this patient group. Grade 1, Level A.
Point 6 Carotid stenosis in women with high comorbidity profile
In recent symptomatic women at high surgical risk due to comorbidities, especially cardiac (such as severe uncorrectable CAD, CHF, or COPD) and severe carotid stenosis, CAS (provided in centers with low peri-CAS stroke/death rates) is preferred over CEA. Grade 2, Level C.
However, the overall periprocedural risks need to be taken into consideration in order to selectively apply CEA in subgroups of women at higher risks from CAS (advanced age, tortuous vessels). Regardless of revascularization, optimal medical management should be implemented in all recent symptomatic women with 50%-99% carotid stenosis at high surgical risk. Grade 1, Level B.
The overall benefit in stroke prevention in women with recent symptomatic 50%-99% carotid stenosis may be lower than men and risk comorbidity risk stratification needs to be balanced with stroke risk. Grade 2, Level B.
Point 7 Asymptomatic carotid stenosis in women
Equipoise between carotid revascularization (CAS or CEA) and modern medical therapy for asymptomatic carotid stenosis might be likely, but there is limited evidence to consider current medical therapy alone as the best choice for neurologically asymptomatic women with severe carotid stenosis. Grade 2, Level B.
Neurologically asymptomatic women with 60%-99% carotid stenosis can be considered for CEA for reduction of long-term risk of stroke provided the patient has a 5-to 10-year life expectancy and the center perioperative stroke/death rates are low (i.e., with #2.0% periprocedural stroke/death risk according to rates of the most recent RCT, CREST). Grade 1, Level B.
CAS in asymptomatic women with 60%-99% diameter stenosis should be mainly performed within randomized trials including a medical arm with or without a CEA arm. Good clinical practice.
However, the overall risks need to be taken into consideration in order to selectively apply CAS or medical therapy alone in neurologically asymptomatic subgroups at higher risks from CEA (severe CAD, high neck lesions) and at supposed higher stroke risk under medical therapy alone (e.g., stroke familiarity, stenosis progression). Good clinical practice.
The overall benefit in stroke prevention of carotid revascularization in women with asymptomatic carotid stenosis is expected to be lower than in men. Grade 2, Level B.
Abbreviations: CAD 5 coronary artery disease; CAS 5 carotid stenting; CEA 5 carotid endarterectomy; CHF 5 congestive heart failure; COPD 5 chronic obstructive pulmonary disease; CREST 5 Carotid Revascularization Endarterectomy vs Stenting Trial; NASCET 5 North American Symptomatic Carotid Endarterectomy; RCT 5 randomized controlled trial.
and are less likely to smoke or have coronary disease or diabetes when compared to men. 37, [42] [43] [44] [45] [46] [47] [48] [49] Additionally, a different risk profile in women vs men is likely to be related to a less aggressive approach for vascular disease in women leading to underuse of therapies and delay of diagnosis and surgical treatment. 37 Ideal cardiovascular health goals have been recently endorsed by the American Heart Association cardiovascular health and cardiovascular disease guidelines in women. 1 There was consensus among the panelists to retain the same goals for stroke prevention in adult women (.20 years) with carotid stenosis and before the peri-interventional period in those undergoing invasive treatment for carotid stenosis. These include smoking, body mass index, physical activity, diet, cholesterol levels, fasting plasma glucose, and blood pressure management. 1, 50 Recommendations for this section are shown in table 4.
Medical therapy, including medical management in the peri-intervention period. Improvements in medical treatment over the last 20 years allowed for decreased periprocedural stroke/death risks in patients undergoing carotid intervention. However, women are less likely to receive antiplatelet, lipid-lowering, and b-blocker therapy in the presence of either peripheral or cardiovascular disease, 37,51 even if these treatments have a Class I indication for patients with carotid stenosis according to the major guidelines. 2, 31, 51, 52 Multiple trials verified the benefit of aspirin in the reduction of recurrent ischemic stroke in both symptomatic men and women. Acetylsalicylic acid (75-325 mg a day in high risk; 81-100 mg a day in lower risk) is recommended by multiple guidelines for stroke prevention in women. 2, 31, 52 Women appear to benefit from aspirin for prevention of a first stroke, an effect not as striking in men. [53] [54] [55] The Women's Health Study, a large randomized, double-blind trial, showed that in women low-dose aspirin (100 mg a day) had a protective effect against a first stroke, namely a 24% reduction in the risk of ischemic stroke (RR 0.76; 95% CI 0.63-0.93; p 5 0.009) and a nonsignificant increase in the risk of hemorrhagic stroke (RR 1.24; 95% CI 0.82-1.87; p 5 0.31). 53 A sex-specific metaanalysis of aspirin therapy found that aspirin therapy was associated with a 17% reduction of stroke (OR 0.83; 95% CI 0.70-0.97; p 5 0.02). 54 The choice of antiplatelet therapy among aspirin, clopidogrel, and dipyridamole 1 aspirin is not clearly defined because data are uncertain. 2 Aspirin, the combination of aspirin and extended-release dipyridamole, and clopidogrel are all acceptable options for initial therapy in women with carotid stenosis during the periprocedural period. 2, [53] [54] [55] Clopidogrel is recommended in addition to aspirin in all CAS procedures to avoid early thrombotic risks Table 4 Recommendations for risk factor modification and ideal lifestyle goals in women with carotid stenosis, including management over the peri-intervention period in women and men. 56 Although women are suggested to have lower residual platelet reactivity after low-dose aspirin and to be at higher risk of developing resistance to clopidogrel, 56 the evidence to justify differential platelet reactivity and related differential antiplatelet dosing/drug among sexes is weak. Use of clopidogrel after CAS in women should be maintained for at least the first month after the procedure, while aspirin should be continued indefinitely. Subgroup analyses from RCTs suggested that statin therapy is cost-effective in both women and men. 57, 58 A large meta-analysis composed of 18 RCTs analyzing statin efficacy on women (n 5 40,275 women) has recently confirmed that cardiovascular event rate was lower among those randomized to statins compared to controls. 59 The benefit in women was higher in secondary prevention than in primary prevention trials (OR 0.78; 95% CI 0.70-0.88, p , 0.0001, and OR 0.85; 95% CI 0.75-0.98, p 5 0.0209, respectively). 59 To achieve the highest benefit in women with carotid stenosis, statins should be initiated prior to any interventional treatment.
Blood pressure fluctuations, both above and below the normal range, are a significant source of morbidity and contribute to MI and postprocedural reperfusion syndrome. Adequate periprocedural blood pressure management in women is critical for obtaining optimal postoperative results. 2 Antihypertensive therapy aimed at reducing blood pressure to ,140/90 mm Hg has been recommended in individuals (including women) with asymptomatic carotid stenosis and for patients who had an ischemic stroke or TIA and are beyond the hyperacute period. 2, 52, 60 The prevalence of diabetes mellitus (DM) is increasing dramatically over time in women, in parallel with the increases in prevalence of overweight and obesity. 1, 50 DM is a major risk factor for stroke and perioperative stroke, especially during CEA. 60,e1 Cardiovascular risk factors among women with DM are managed less aggressively than among men (table e-2). e2 Nevertheless, according to RCTs, treatment of diabetes with the goal of close glucose control has not been shown to reduce stroke risk or decrease complication rate. e3,e4 Recommendations for this section are shown in table 5 . DISCUSSION The latest cardiovascular recommendations on sex-specific prevention treatment in cardiovascular disease for women as well as carotid guidelines provided no detailed indications regarding management of carotid disease in women. 2, 50 This specific multidisciplinary expert consensus offers evidencebased recommendations to help physicians in decision-making for the prevention of stroke in women with carotid stenosis. This document was done with the understanding that most proposals are based on limited strength and quality of evidence and that such recommendations can change in the future. However, it is unlikely that changes will occur soon. Time is ripe for a separate women's carotid trial since they were unrepresented in earlier trials contributing to current limited knowledge in the field.
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